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Description
[Technical Field]

[0001] This application relates to a laundry treatment
apparatus.

[Background Art]

[0002] A laundry treatment apparatus may include any
device capable of performing clothing treatment, such as
washing, drying, or caring for the fabrics of clothing.
Among laundry treatment apparatuses, a washing ma-
chine represents a device that removes contaminants
from laundry by the action of detergent and water.
[0003] Washing machines may be categorized into ag-
itation, vortex, and drum type washing machines accord-
ing to the washing method. The agitation type machine
washes clothing by rotating a washing rod protruding up-
ward from the center of the tub from side to side. The
vortex type washing machine washes laundry using fric-
tion between the water current and the laundry caused
by rotating a disk-shaped pulsator provided in the lower
part of the tub. The drum type washing machine washes
laundry by placing water, detergent, and laundry in a
drum having a number of lifters, which protrude from the
inner surface of the drum, and rotating the drum.
[0004] Thereis a drum type washing machine (Korean
Patent Application Publication No. 10-2007-0044192)
among the conventional laundry treatment apparatuses.
The drum type washing machine includes a housing de-
fining an outer appearance and a control panel disposed
at an upper portion of a front side of the housing to select
an operation of the washing machine. The control panel
is manufactured separately from the housing and then
coupled to the housing. The control panel is provided
with multiple buttons allowing a user to select various
functions of the washing machine. The buttons provided
on the control panel are physical buttons inserted or with-
drawn according to a physical pressure to recognize an
input. In addition, the buttons are arranged to be coupled
to the inside of the control panel. In addition, the control
panel and the buttons are generally formed of a synthetic
resin material.

[0005] Another conventional laundry treatment appa-
ratus is provided with an input/output device (interface)
for a user to input control instructions to an electronic
device (Korean Patent Application Publication No.
10-2014-0023986). Interfaces provided in the conven-
tional laundry treatment apparatus include a display part
configured to display control instructions selectable by
the user, a search part configured for the user to search
control instructions displayed on the display part, a se-
lector allowing the user to select a control instruction dis-
played on the display part, and an input unit configured
to request execution of the control instruction selected
by the user. These interfaces are designed to be dis-
posed in spaces separated from each other.
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[Disclosure]
[Technical Problem]

[0006] An object of the present disclosure is to provide
a laundry treatment apparatus in which an input button
for inputting a control instruction is directly coupled to a
cabinet defining an outer appearance.

[0007] Another object of the present disclosure is to
provide a laundry treatment apparatus capable of sim-
plifying an assembly process and reducing time required
for assembly by coupling an input button from the outside
of a cabinet.

[0008] Another object of the present disclosure is to
provide a laundry treatment apparatus having improved
assembilability as a structure for guiding a coupling po-
sition in coupling an input button to a cabinet is provided.
[0009] Another object of the present disclosure is to
provide a laundry treatment apparatus having a touch
type input button that allows an inputting operation to be
performed when a body of use comes into contact there-
with.

[0010] Another object of the present disclosure is to
provide a laundry treatment apparatus adopting a struc-
ture capable of preventing internal circuits from being
damaged in a surge test applying a high voltage to a
cabinet.

[0011] Another object of the present disclosure is to
provide a laundry treatment apparatus capable of pre-
venting foreign substances from being introduced
through a gap in a portion in which an input button is
mounted.

[0012] Another object of the present disclosure is to
provide a laundry treatment apparatus having an inter-
face in which display of control instructions, search or
change of displayed control instructions, and selection
of the displayed control instructions are integrated into
one device.

[Technical Solution]

[0013] The objects of the present disclosure can be
achieved by providing a laundry treating apparatus in-
cluding a cabinet formed of a metal material and having
amounting panel provided with a button mounting, a non-
conductive button coupled to the button mounting portion
and exposed to an outside of the cabinet, and a button
touch film configured to sense whether a body of a user
is in contact with the button.

[0014] The present disclosure may also include a but-
ton protective rib protruding from the button to surround
the button touch film.

[0015] Inone aspect of the present disclosure, provid-
ed herein is a laundry treatment apparatus including a
cabinet formed of a conductive material and having a
mounting panel, the mounting panel being provided with
a panel inlet and a button mounting portion, a drum ro-
tatably arranged inside the cabinet to accommodate
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laundry, the drum having a drum inlet communicating
with the panel inlet, a non-conductive button coupled to
the button mounting portion and exposed to an outside
of the cabinet, a button touch film fixed to a surface of
the button facing a position of the drum, the button touch
film being configured to sense whether a body of a user
is in contact with the button, and a first circuit board pro-
vided with a circuit to control rotation of the drum and
configured to receive a signal of the sensing from the
button touch film.

[0016] The button may include a button protective rib
protruding from the surface of the button facing the po-
sition of the drum, wherein the button touch film may be
disposed inside the button protective rib.

[0017] The button may include a button body disposed
on the button mounting portion and exposed to the out-
side of the cabinet to allow the body of the user to contact
the button body, and a button extension body extending
from an edge of the button body and disposed inside the
cabinet.

[0018] The button touch film may be fixed to surfaces
of the button body and the button extension body facing
the position of the drum, wherein the button protective
rib may be disposed on the button body and the button
extension body.

[0019] The laundry treatment apparatus may further
include a button conductor connecting the button touch
film to the first circuit board, wherein the button conductor
may connect a portion of the button touch film fixed to
the button extension body to the first circuit board.
[0020] The button protective rib may include a first pro-
tective rib disposed on the button body and a second
protective rib disposed on the button extension body. The
first protective rib and the second protective rib may be
integrated to form a closed curve

[0021] The button protective rib may a first protective
rib disposed on the button body, a second protective rib
disposed on the button extending body, and a protective
rib cut-open portion formed by cutting away a portion of
the second protective rib positioned on a side facing away
from the first protective rib. The first protective rib and
the second protective rib may be integrated to form an
open curve opened on one side having the protective rib
cut-open portion.

[0022] The laundry treatment apparatus may further
include a button conductor connecting the button touch
film to the first circuit board, wherein the protective rib
may be disposed to surround at least a portion of the
button conductor.

[0023] The button mounting portion may include a but-
ton mounting hole formed through the mounting panel in
a penetrating manner, a button accommodation rib ex-
tending from an edge of the button mounting hole toward
the position of the drum, and a button seating rib extend-
ing from the button accommodation rib toward a center
of the button mounting hole, wherein the button may in-
clude a button coupling body extending from the button
body toward the position of the drum to couple the button
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body to the mounting panel.

[0024] The button coupling body may be coupled to
the button seating rib to support the button body.
[0025] The button protective rib may be spaced apart
from the button accommodation rib in a direction away
from the button accommodation rib.

[0026] The button protective rib may have a protruding
height greater than or equal to an extension length of the
button coupling body.

[0027] A free end of the button protective rib may be
positioned closer to the first circuit board than the button
seating rib.

[0028] The button mounting portion may further in-
clude arib cut-open portion formed by removing a portion
of the button accommodation rib and the button seating
rib, wherein the button extension body may be disposed
in the rib cut-open portion.

[0029] The cabinet may furtherinclude a panel through
hole formed through the mounting panel in a penetrating
manner. The laundry treatment apparatus may further
include an encoder including a fixed part fixed to the first
circuit board, a rotary part rotatably coupled to the fixed
part, and a signal generator configured to generate an
electrical signal when the rotary part rotates, an actuator
including a shaftinserted into the panel through hole and
coupled to the rotary part, a shaft through hole formed
through the shaft in a penetrating manner to receive the
rotary part inserted thereinto, a handle fixed to the shaft
so as to be positioned on an outside of the cabinet and
configured to receive an input of force necessary for ro-
tation of the shaft, an accommodation space provided
inside the handle and communicating with the shaft
through hole, and a handle through hole formed through
one surface of the handle to allow the accommodation
space to communicate with an outside therethrough, and
adisplay partincluding a fastening body inserted into the
shaft through hole and fixed to the fixed part, an accom-
modation body fixed to the fastening body and disposed
inside the accommodation space, and a display fixed to
the accommodation body to face the handle through hole
and configured to display information.

[0030] Thedisplay may be configured to display preset
information according to the electrical signal generated
by the signal generator.

[Advantageous Effects]

[0031] The present disclosure may provide a laundry
treatment apparatus in which an input button for inputting
a control instruction is directly coupled to a cabinet de-
fining an outer appearance.

[0032] Further, the present disclosure may provide a
laundry treatment apparatus capable of simplifying an
assembly process and reducing time required for assem-
bly by coupling an input button from the outside of a cab-
inet.

[0033] Further, the present disclosure may provide a
laundry treatment apparatus having improved assembla-
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bility as a structure for guiding a coupling position in cou-
pling an input button to a cabinet is provided.

[0034] Further, the present disclosure may provide a
laundry treatment apparatus having a touch type input
button that allows an inputting operation to be performed
when a body of use comes into contact therewith.
[0035] Further, the present disclosure may provide a
laundry treatment apparatus adopting a structure capa-
ble of preventing internal circuits from being damaged in
a surge test applying a high voltage to a cabinet.
[0036] Further, the present disclosure may provide a
laundry treatment apparatus capable of preventing for-
eign substances from being introduced through a gap in
a portion in which an input button is mounted.

[0037] Further, the present disclosure may provide a
laundry treatment apparatus having an interface in which
display of control instructions, search or change of dis-
played control instructions, and selection of the displayed
control instructions are integrated into one device.

[Description of Drawings]
[0038]

FIGS. 1 and2illustrate an example of alaundry treat-
ment apparatus.

FIGS. 3 and 4 are views illustrating an example of a
coupling structure of a cabinet and an interface.
FIG. 5 illustrates a structure of an interface.

FIG. 6 is a perspective view and a cross-sectional
view illustrating a button mounted on a mounting
panel;

FIGS. 7 and 8 are views illustrating a mounting panel
having a button mounting portion, seen in different
directions.

FIG. 9 illustrates a button according to an embodi-
ment of the present disclosure.

FIG. 10is a view illustrating coupling between a but-
ton and a button mounting portion seen from the in-
side of the cabinet.

FIG. 11 is a view illustrating a process in which a
button according to an embodiment of the present
disclosure is coupled to a button mounting portion.
FIG. 12 is a view illustrating a process in which a
button according to another embodiment of the
present disclosure is coupled to the button mounting
portion.

FIG. 13is a cross-sectional view of a portion on which
a button is mounted, taken along a direction parallel
to the ground;

FIG. 14 is a cross-sectional view of a portion on which
a button is mounted, taken along a height direction;
FIG. 15 illustrates a button according to an embod-
iment of the present disclosure.

FIG. 16 illustrates a button according to another em-
bodiment of the present disclosure.

FIGS. 17 and 18 show an example of an encoder
and an encoder cover provided in the interface.
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FIG. 19 shows an example of an actuator and indi-
cator provided in the interface.

FIGS. 20 and 21 show a structure of the actuator.
FIGS. 22 and 23 show a structure of a display part.
FIG. 24 shows an example of an assembly structure
of the interface.

FIG. 25 shows an example of a sealing portion pro-
vided to the actuator.

[Best Mode]

[0039] Hereinafter, a preferred embodiment of a laun-
dry treatment apparatus will be described in detail with
reference to the accompanying drawings.

[0040] As shown in FIG. 1, a laundry treatment appa-
ratus 100 may include a cabinet 1, and an interface P
provided in the cabinet 1. The interface P described in
the present disclosure refers to a device or program that
enables communication between a user and the laundry
treatment apparatus (including other electronic devices).
The communication between the user and the laundry
treatment apparatus refers to the operation of the user
inputting control instructions to the laundry treatment ap-
paratus and the operation of the laundry treatment ap-
paratus delivering information to the user.

[0041] The cabinet 1 may include a cabinet body 11
having one open side, and a panel (or mounting panel)
13 fixed to the open side of the cabinet body. FIG. 1
illustrates a case where the mounting panel 13 is fixed
to the front side of the cabinet body 11 to define the front
face of the laundry treatment apparatus.

[0042] As shown in FIG. 2, the mounting panel 13 is
provided with a panel inlet 131 allowing the interior and
exterior of the cabinet 1 to communicate with each other.
The panel inlet 131 is arranged to be closed by a door
132 rotatably fixed to the cabinet 1.

[0043] A tub 2 providing a space to store water and a
drum 3 rotatably disposed inside the tub to provide a
space to accommodate clothing (collectively referred to
as laundry objects) are arranged inside the cabinet 1.
[0044] The tub 2 may include a tub body 21 having the
shape of a hollow cylinder. The tub body 21 may be fixed
inside the cabinet 1 by a tub support 22. FIG. 2 illustrates
a case where the tub support 22 includes a spring (con-
necting the upper space of the tub body to the cabinet)
and a damper (connecting the lower space of the tub
body to the cabinet).

[0045] Atubinlet211is provided on aside of the space
in the tub body 21 that faces the panel inlet 131. The
panel inlet 131 and the tub inlet 211 are connected
through a gasket 212. The gasket 212 is provided as an
elastic member such as rubber. It is a means to prevent
water inside the tub body 21 from being discharged into
the cabinet 1 and to minimize transmission of vibration
of the tub body 21 to the cabinet 1.

[0046] The tub body 21 is supplied with water via a
water supply part 23, and water stored in the tub body
21 may be discharged from the cabinet 1 through a drain-
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age part 25.

[0047] The drainage part 25 may include a pump 252
disposed at a position lower than that of the tub body 21,
a first drainage pipe 251 connecting the tub body 21 to
the pump 252, and a second drainage pipe 253 directing
water discharged from the pump 252 to the outside of
the cabinet.

[0048] The water supply part 23 may include a water
supply pipe 231 connecting the tub body 21 to a water
source located outside of the cabinet, and a water supply
valve 233 configured to control opening and closing of
the water supply pipe 231.

[0049] As shown in the figure, the laundry treatment
apparatus 100 may further include a detergent supply
part 24.

[0050] As shown in FIG. 3, the detergent supply part
24 may include a drawer housing 241 arranged inside
the cabinet 1, a connection pipe 242 connecting the draw-
er housing to the tub body 21, and a drawer 243 with-
drawable from the drawer housing 241 through a drawer
inlet 133 provided in the mounting panel 13.

[0051] The drawer 243 may include a chamber 245
providing a space to store detergent, and a discharge
channel 247 along which the detergent in the chamber
is discharged to the drawer housing 241. The discharge
channel 247 may be provided with a water trap (siphon
channel, etc.) to move liquid into the drawer housing 241
when the level of liquid stored in the chamber 245 ex-
ceeds a preset level.

[0052] When the detergent supply part 24 is arranged
in the laundry treatment apparatus 100, the water supply
part 23 may further include a nozzle 232 through which
water is supplied to the chamber 245. The nozzle 232
may be fixed to the cabinet 1 so as to define a top surface
of the drawer housing 241, and the water supply pipe
231 may be arranged to connect the nozzle 232 to a
water supply source.

[0053] The front surface of the drawer 243 may be pro-
vided with a drawer panel 248. The drawer panel 248
may be shaped to close the drawer inlet 133. Also, the
drawer panel 248 may be provided with a drawer handle.
[0054] As shown in FIG. 2, the drum 3 may include a
drum body 31 of a cylindrical shape disposed inside the
tub body 21, and a drive part 32 configured to rotatably
fix the drum body 31 to the tub body 21.

[0055] A drum inlet 311 is provided on a side of the
space in the drum body 31 that faces the tub inlet 211.
Thus, clothing may be introduced into the drum body 31
through the panel inlet 131, the tub inlet 211, and the
drum inlet 311.

[0056] Thedrumbody 31 isprovided with drumthrough
holes 312 allowing the inside of the drum body to com-
municate with the outside therethrough. The drum
through holes 312 may be provided in a circumferential
surface, a front surface (the surface surrounding the
drum inlet), and a rear surface of the drum body 31, re-
spectively. Thus, water or detergent supplied into the tub
body 21 may be supplied into the drum body 31 through
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the drum through holes 312.

[0057] The drive part 32 may include a stator 321 fixed
to arear surface of the tub body 21 and forming a rotating
magnetic field, a rotor 322 rotated by the rotating mag-
netic field, and a rotation shaft 323 extending through the
rear surface of the tub body 21 to connect the drum body
31 and the rotor 322.

[0058] As shown in FIG. 3, the mounting panel 13 may
be fixed to the cabinet body 11 by a panel support 12.
That s, the panel support 12 may be fixed to the cabinet
body 11, and the mounting panel 13 may be fixed to the
panel support 12. In this case, as shown in FIG. 4, the
panel support 12 may be provided with a drawer through
hole 121 through which the drawer 243 passes.

[0059] The interface P may be fixed in an interface
mounting groove provided in the panel support 12, or
may be fixed to the mounting panel 13 so as to be posi-
tioned in the interface mounting groove.

[0060] As showninFIG. 5, the interface P may include
a circuit board (first circuit board) 4 disposed inside the
cabinet 1, an encoder 5 fixed to the circuit board and
disposed inside the cabinet 1, an actuator 7 connected
to the encoder 5 through the mounting panel 13, and an
display part 8 fixed to the encoder 5 or the first circuit
board 4 through the mounting panel 13.

[0061] The first circuit board 4 is a substrate on which
control circuits necessary for the control (power control
or operation control) of at least one of the drive unit 32,
the water supply valve 233 and the pump 252 are ar-
ranged, and may be fixed to the mounting panel 13 or
the panel support 12 through a case 41.

[0062] The case 41 may have any shape as long as it
allows the first circuit board 4 to be fixed to the mounting
panel 13 or the panel support 12. FIG. 5 illustrates an
example of the case 41 formed in the shape of a hexa-
hedron with one side (the side facing the panel support)
open.

[0063] The case 41 may be provided with a boss for
positioning the first circuit board 4. FIG. 5 illustrates an
example case where the boss includes a first boss 411
and a second boss 412. In this case, the first circuit board
4 may include a board through hole 42 through which the
first boss 411 is arranged, and a boss insertion hole 43
through which the second boss 412 is arranged. The sec-
ond boss 412 may be disposed in the space on both left
and right sides of the first boss 411, or may be disposed
in the space on both top and bottom sides of the first boss
411.

[0064] The display part 8 is connected to a wire 822.
The wire 822 may be configured as a power line to supply
power to the display part, or may be configured as a com-
munication line to allow the display part 8 to communicate
with devices inside the cabinet, including the first circuit
board 4.

[0065] The first boss 411 may be provided with a first
boss through hole 413, and the panel support 12 may be
provided with a wire passing hole 123 (see FIG. 4). In
this case, the wire 822 may extend into the cabinet 1 as
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it is inserted into the first boss through hole 413 and the
wire passing hole 123.

[0066] The first circuit board 4 may further include a
first input unit 46 and a second input unit 47. The first
input unit 46 may be configured to input a control instruc-
tion requesting power supply to the laundry treatment
apparatus 100, and the second input unit 47 may be con-
figured to input an instruction requesting execution of the
control instruction indicated on the display part 8, or an
instruction requesting temporary suspension of the con-
trol instruction being executed by the laundry treatment
apparatus 100.

[0067] The first input unit 46 and the second input unit
47 may be configured to generate a control signal by
sensing static electricity of the user’s body.

[0068] In this case, the first circuit board 4 may be con-
figured to receive a touch signal generated when the us-
er's body comes into contact with the first input unit 46
or the second input unit 47.

[0069] The firstinput unit 46 may include a first button
461 exposed to the outside of the cabinet 1, a first sensor
464 fixed to the first circuit board 4, and a conductor (first
touch spring) 463 connecting the first button and the first
sensor. Similarly, the second input unit 47 may include
asecondbutton 471 exposed to the outside of the cabinet
1, a second sensing sensor 474 fixed to the first circuit
board 4, and a conductor (second touch spring) (not
shown) connecting the second button and the second
sensing sensor.

[0070] AsshowninFIG. 3, the mounting panel 13 may
include a first button mounting portion 14a and a second
button mounting portion 14b. The first button 461 may
be exposed to the outside of the cabinet 1 through the
first button mounting portion 14a, and the second button
471 may be exposed to the outside of the cabinet 1
through the second button mounting portion 14b.
[0071] The first input unit 46 and the second input unit
47 may be disposed in the spaces on the left and right
sides of the display part 8, respectively, or may be dis-
posed in the spaces on the top and bottom sides of the
display part 8, respectively. Alternatively, they may be
vertically or horizontally arranged in the space on the left
or right side of the display part 8.

[0072] As shown in FIG. 5, the first button conductor
463 and the second button conductor may be provided
in the form of a caoil, in order to provide resilience to the
first button 461 and the second button 471. Further, in
order to prevent the first button 461 and second button
471 from being separated from the button mounting por-
tions 14a and 14b, the first input unit 46 may be provided
with a first stopper 462 to limit the range of motion of the
first button, and the second input unit 47 may be provided
with a second stopper (not shown) to limit the range of
motion of the second button.

[0073] The encoder 5is configured to rotatably secure
the actuator 7 to the first circuit board 4 and to generate
an electrical signal upon rotation of the actuator 7 (or
generate an electrical signal set differently according to
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a rotation angle of the actuator).

[0074] FIG. 6 illustrates mounting of a button on a
mounting panel and shows a cross-sectional view of the
button.

[0075] Referring to FIG. 6, the first input unit 46 and
the second input unit 47 may be disposed to face each
other with respect to the interface P. In addition, the first
button mounting portion 14a and the second button
mounting portion 14b may be disposed to face each other
with respect to the interface P.

[0076] Hereinafter, the first input unit 46 and the first
button mounting portion 14a will be described or illustrat-
ed in detail. Hereinafter, in the present disclosure, the
first button mounting portion 14a will be referred to as a
button mounting portion 14. However, details applied to
the first button mounting portion 14a may be equally ap-
plied to the second button mounting portion 14b.
[0077] In addition, in the present disclosure, the first
button 461 will be referred to as a button 461. However,
details applied to the first button 461 may be equally ap-
plied to the second button 471. That is, although not
shown in the drawings, the specific details described in
relation to the first button 461 may be equally applied to
the second button 471.

[0078] Similarly, details described in relation to the first
input unit 46 may be equally applied to the second input
unit 47.

[0079] The laundry treatment apparatus according to
an embodiment of the present disclosure may include a
button 461 coupled to the mounting panel 13. The button
461 may be arranged to be exposed to the outside of the
cabinet 1. The button 461 may be arranged to allow a
user to contact the button.

[0080] Specifically, the button 461 may include a but-
ton body 4611 disposed on the button mounting portion
14. The button body 4611 may be arranged to be exposed
to the outside of the cabinet 1 to allow the user’s body to
contact the button body.

[0081] The button 461 may also include a button cou-
pling body 4613 supporting the button body 4611. The
button coupling body 4613 may extend from the button
body 4611 to a side facing the position of the drum 3.
That is, the button coupling body 4613 may extend from
the button body 4611 toward the inside of the cabinet 1.
[0082] The button coupling body 4613 may be coupled
to the button mounting portion 14 to support the button
body 4611 to be positioned on the button mounting por-
tion 14. The button coupling body 4613 may be integrated
with the button body 4611.

[0083] Specifically, the button coupling body 4613 may
be disposed inside the cabinet 1 to restrict the movement
of the button body 4611 in a direction away from the drum
3. That is, the button 461 may be prevented from being
separated from the button mounting portion 14 to the
outside of the cabinet 1.

[0084] FIG. 7 is a view of a mounting panel having a
button mounting portion and a cross-sectional perspec-
tive view of the button mounting portion, seen from the
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outside of the cabinet.

[0085] FIG. 8 is a view of the mounting panel having
the button mounting portion and a cross-sectional per-
spective view of the button mounting portion, seen from
the inside of the cabinet.

[0086] Referringto FIGS. 7 and 8, the button mounting
portion 14 may include a button mounting hole 141
formed through the mounting panel 13 in a penetrating
manner. Here, the button mounting portion 14 refers to
the first button mounting portion 14a. However, details
described in relation to the button mounting portion 14
may be equally applied to the second button mounting
portion 14b.

[0087] The button mounting hole 141 may be formed
in a penetrating manner through one surface of the
mounting panel 13 in which the panel inlet 131 is formed.
The one surface of the mounting panel 13 in which the
panel inlet 131 is formed may be defined as a mounting
plate 138. That is, the button mounting hole 141 may be
formed through the mounting plate 138 in a penetrating
manner.

[0088] The button mounting portion 14 may further in-
clude a button accommodation rib 142 extending from
an edge of the button mounting hole 141 toward the po-
sition of the drum 3. Specifically, the button accommo-
dation rib 142 may extend from an edge of the button
mounting hole 141 toward the inside of the cabinet 1.
The button accommodation rib 142 may be disposed
along the circumference of the button 461. That is, the
button accommodation rib 142 may define a space in
which the button 461 is disposed.

[0089] In addition, the button mounting portion 14 may
include a button seating rib 143 extending from the button
accommodation rib 142 toward the button mounting hole
141. Specifically, when the button mounting hole 141 is
formed in a circular shape, the button seating rib 143 may
extend radially inward from the inner circumferential sur-
face of the button accommodation rib 142.

[0090] The button accommodation rib 142 and the but-
ton seating rib 143 may define a space in which the button
461 is accommodated. The button seating rib 143 may
extend from the button accommodation rib 142 by a pre-
determined distance to form a hole communicating with
the button mounting hole 141. That is, the button seating
rib 143 may extend from the button accommodation rib
142 by a length that does not close the button mounting
hole 141.

[0091] The button mounting portion 14 may further in-
clude a rib cut-open portion formed by cutting away a
part of the button accommodation rib 142 and the button
seating rib 143. The rib cut-open portion 144 may be
recessed from the button accommodation rib 142 and
the button seating rib 143, which are formed in a pipe
shape. In other words, the rib cut-open portion 144 may
be such that a portion of the button accommodation rib
142 and the button seating rib 143 are removed.

[0092] More specifically, the rib cut-open portion 144
may be formed by recessing a portion of the button ac-
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commodation rib 142, and a portion of the button seating
rib 143 corresponding to the recessed portion of the but-
ton accommodation rib 142 may be cut away.

[0093] The rib cut-open portion 144 may provide a
space in which a portion of the button 461 is seated. In
addition, the rib cut-open portion 144 may be formed only
in a portion of the circumference of the button accommo-
dation rib 142 and the button seating rib 143. For exam-
ple, when the button accommodation rib 142 and the but-
ton seating rib 143 are formed in a pipe shape, the rib
cut-open portion 144 may be provided in a region that
does not exceed 40 percentage of the circumference of
the button accommodation rib 142 and the button seating
rib 143.

[0094] As will be described later, in coupling the button
461 to the button mounting portion 14, the rib cut-open
portion 144 may serve to guide the user to intuitively per-
form the assembly operation without confusing the as-
sembly direction.

[0095] The button mounting portion 14 may further in-
clude a case mounting portion 146 supporting the case
41. The case mounting portion 146 may extend from the
mounting panel 13 toward the position of the drum 3. The
case mounting portion 146 may extend from the button
accommodation rib 142 toward the position of the drum
3. In addition, the case mounting portion 146 may extend
from the button seating rib 143 toward the position of the
drum 3. The case mounting portion 146 may be disposed
to face the rib cut-open portion 144. The case mounting
portion 146 will be described in detail later.

[0096] FIG. 9 illustrates a button according to an em-
bodiment of the present disclosure.

[0097] Referringto FIG. 9, the button 461 may include
a button body 4611 disposed on the button mounting
portion 14 to allow the user’s body to contact the button
body, a button extension body 4612 extending from an
edge of the button body 4611 and disposed inside the
cabinet 1, and a button coupling body 4613 extending
from the button body 4611 to fix the button body 4611 to
the mounting panel 13.

[0098] The button body 4611 may have a cylindrical
shape. Specifically, it may be formed in the shape of a
coin whose height is less than the radius of the coin. In
addition, a pattern may be engraved on a surface of the
button body 4611 that is exposed to the outside of the
cabinet, such that the user can intuitively recognize the
function of the button. The figure illustrates that a pattern
representing a power button is engraved as an example.
As another example, the pattern representing the
start/pause may be engraved. However, the present dis-
closure is not limited to the examples described above,
and various patterns may be engraved.

[0099] The user may transmit a signal to the first circuit
board 4 by touching the button body 4611. In the case
where the button body 4611 is formed of a conductive
material, a control signal may be transmitted to the first
circuit board 4 through the button conductor 463 when
the user touches the button body 4611.
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[0100] In the case where the button body 4611 is
formed of a non-conductive material, a button touch film
4617 (see FIG. 15) capable of recognizing whether the
user’s body is in contact with one surface of the button
body 4611 facing the first circuit board 4 may be fixed to
transmit a touch signal to the first circuit board 4.
[0101] The button extension body 4612 may extend
from an edge of the button body 4611. Specifically, when
the button body 4611 is formed in a cylindrical shape as
described above, the button extension body 4612 may
extend radially outward from the outer circumferential
surface of the button body 4611. The button extension
body 4612 may be provided only on one side of the edge
of the button body 4611. In particular, the button exten-
sion body 4612 may extend from one surface of the but-
ton body 4611 disposed inside the cabinet 1.

[0102] In addition, the button coupling body 4613 may
extend from the button body 4611 toward the position of
the drum 3. The button coupling body 4613 may be cou-
pled to the button accommodation rib 142 or the button
seating rib 143 to support the button body 4611.

[0103] The button coupling body 4613 may determine
the position of the button body 4611. The button coupling
body 4613 may be formed in a hook shape to restrict
movement of the button body 4611 from the button
mounting portion 14.

[0104] The button 461 may furtherinclude a button pro-
trusion body 4614 protruding from an edge of the button
body 4611. The button protrusion body 4614 may extend
from the button body 4611 toward an edge of the button
mounting hole 141 so as to be exposed to the outside of
the cabinet 1.

[0105] The button protrusion body 4614 may extend
along the circumference of the button body 4611. The
button protrusion body 4614 may extend from the edge
of the button body 4611 toward the edge of the button
mounting hole 141. The button protrusion body 4614 may
shield a space formed between the edge of the button
mounting hole 141 and the button body 4611.

[0106] The button protrusion body 4614 may prevent
foreign substances from being introduced into the space
between the edge of the button mounting hole 141 and
the button body 4611. Since electronic components in-
cluding the first circuit board 4 are arranged at the rear
of the button body 4611, the electronic components may
be damaged when foreign substances such as water are
introduced through the button mounting hole 141. Ac-
cordingly, the button protrusion body 4614 may block the
inflow of foreign substances, thereby improving the reli-
ability and stability of the laundry treatment apparatus.
[0107] FIG. 10 is a view illustrating coupling between
a button and a button mounting portion seen from the
inside of the cabinet.

[0108] Referring to FIG. 10, the button extension body
4612 may extend from an edge of the button body 4611.
In particular, the button extension body 4612 may extend
to be parallel to the mounting plate 138. In addition, the
button extension body 4612 may form one surface to-
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gether with the button body 4611. In particular, the one
surface may be formed to face the drum. Specifically, the
button body 4611 and the button extension body 4612
may form one surface arranged inside the cabinet 1 to
be parallel to the mounting plate 138.

[0109] Inaddition, the button extension body 4612 may
be disposed in the rib cut-open portion 144. The button
extension body 4612 may be seated in the rib cut-open
portion 144 to prevent the button body 4611 from rotating.
That is, the button extension body 4612 may be posi-
tioned in the rib cut-open portion 144 to restrict movement
of the button body 4611.

[0110] In particular, the button extension body 4612
may be disposed to be in contact with a portion of the
button accommodation rib 142 where the rib cut-open
portion 144 is formed. In other words, the rib cut-open
portion 144 may be provided to determine a position at
which the button extension body 4612 is disposed.
[0111] Referring back to FIG. 9, a pattern that the user
may visually recognize may be engraved or drawn on a
surface of the button body 4611 exposed to the outside
ofthe cabinet 1. If the coupling position of the correspond-
ingbutton 461 is notdetermined in the assembly process,
it may be difficult for the user to accurately recognize the
pattern. In this regard, the rib cut-open portion 144 may
determine the position of the button extension body 4612
to determine the arrangement of the button 461. In other
words, when the button extension body 4612 is disposed
in the rib cut-open portion 144, the pattern may be posi-
tioned correctly and thus be easily recognized by the us-
er.

[0112] Thatis, inthe process of assembling the button,
the button may be coupled in correct position when the
operator simply positions the button extension body 4612
in the rib cut-open portion 144 without considering the
position of the pattern,. Therefore, the assemblability of
the button 461 may be improved. In particular, once the
button 461 is coupled to the button mounting portion 14,
the button 461 may be prevented fromrotating to displace
the pattern engraved on the button 461.

[0113] The button coupling body 4613 may be coupled
to the button seating rib 143. The button coupling body
4613 may be engaged with a surface of the button seating
rib 143 facing the drum 3. That is, the button coupling
body 4613 may be hook-coupled to the button seating
rib 143.

[0114] Specifically, the button coupling body 4613 may
restrict the button body 4611 from moving to the outside
of the cabinet 1. In particular, the button coupling body
4613 may be provided to restrict the button body 4611
from moving in a direction away from the button seating
rib 143.

[0115] Thatis, the button body 4611 may be prevented
from moving into the cabinet 1 by the button seating rib
143, and may be prevented from moving to the outside
of the cabinet 1 by the button coupling body 4613. Ac-
cordingly, the position of the button body 4611 in the but-
ton mounting portion 14 may be determined by the button
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seating rib 143 and the button coupling body 4613.
[0116] The button coupling body 4613 may be elasti-
cally deformable while being coupled to the button seat-
ing rib 143. Accordingly, when the button body 4611 is
inserted into the button mounting hole 141 by a prede-
termined distance in a direction away from the button
seating rib 143 and then the coupling is completed, the
button coupling body 4613 may be elastically deformed
to be coupled to the button seating rib 143. Thatis, while
the button body 4611 is inserted into the button mounting
hole 141, the button coupling body 4613 may be elasti-
cally deformed toward the center of the button body 4611.
[0117] Once the coupling of the button 461 is complet-
ed, the button accommodation rib 142 may be positioned
along the edge of the button body 4611, and the button
seating rib 143 may support one side of the button body
4611. The button seating rib 143 may supportone surface
of the button body 4611 facing the drum.

[0118] The mounting panel 13 may include a case
mounting portion 146 to which the case 41 (see FIG. 5)
is coupled. The button mounting portion 14 may include
the case mounting portion 146 extending from the button
accommodation rib 142 or the button seating rib 143. The
case mounting portion 146 may extend from the mount-
ing plate 138. The case mounting portion 146 may sup-
port the case 41 to be positioned inside the cabinet 1.
[0119] The case mounting portion 146 may include a
mounting extension body 1461 extending from the button
accommodation rib 142 or the button seating rib 143 to-
ward the position of the drum 3, and a mounting fastening
hole 1462 formed through the mounting extension body
1461 in a penetrating manner. In addition, the mounting
extension body 1461 may extend from the mounting plate
138 toward the position of the drum 3.

[0120] A portion of the case 41 may be inserted into
the mounting fastening hole 1462 to be supported by the
mounting extension body 1461. The case 41 may be di-
rectly coupled to the mounting panel 13 through the case
mounting portion 146. Accordingly, the first circuit board
4 installed in the case 41 may also be disposed inside
the cabinet 1.

[0121] FIG. 11 is a view illustrating a process in which
a button according to an embodiment of the present dis-
closure is coupled to a button mounting portion. FIG. 12
is a view illustrating a process in which a button according
to another embodiment of the present disclosure is cou-
pled to the button mounting portion.

[0122] Referring to FIGS. 11 and 12, when the button
461 is coupled to the button mounting portion 14, the
button extension body 4612 may be first positioned in
the rib cut-open portion, and then the button body 4611
may be rotated and coupled in adirection from the outside
of the cabinet 1 toward the button seating rib 143.
[0123] Thatis, after the mounting position of the button
461 is determined using the button extension body 4612
and the rib cut-open portion 144, the button body 4611
may be pressed inward from the outside of the cabinet
1 to be coupled to the button mounting portion 14. Once
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the button body 4611 is pressed up to the mounting po-
sition, the button coupling body 4613 may be coupled to
the button seating rib 143.

[0124] In other words, the button 461 may be coupled
from the outside of the cabinet 1. When the button 461
is coupled as described above, a separate coupling
member may not be used to fix the button 461 to the
button mounting portion 14. In addition, since the button
extension body 4612 and the rib cut-open portion 144
can determine the mounting position of the button, as-
semblability may be improved.

[0125] To couple the button, the operator may simply
position the button extension body 4612 in the rib cut-
open portion 144 and then press the button body 4611.
In addition, the button 461 may be disposed at a correct
position through a series of operations.

[0126] In addition, since the button 461 is coupled at
the front, a space formed between the button 461 and
the button mounting portion 14 may be minimized. Ac-
cordingly, foreign substances may be prevented from be-
ing introduced into the space between the button 461
and the button mounting portion 14. In particular, foreign
substances may be prevented from being introduced into
the space between the circumference of the button
mounting hole 141 and the button 461.

[0127] Referring to FIG. 12, according to another em-
bodiment of the present disclosure, the mounting panel
13 may further include a guide groove 145 formed
through the button seating rib 143. In other words, the
button mounting portion 14 may further include the guide
groove 145 formed through the button seating rib 143.
The button 461 may further include a button guide pro-
trusion 4615 inserted into the guide groove 145. The but-
ton guide protrusion 4615 may protrude from the button
body 4611 toward the button seating rib 143.

[0128] The button guide protrusion 4615 may deter-
mine a mounting position of the button body 4611 togeth-
er with the button extension body 4612. As described
above, a pattern may be engraved on the exposed sur-
face of the button body 4611. The shape of the pattern
recognized by the user may depend on the angle at which
the button body 4611 is mounted. Accordingly, it may be
important to correctly position the button body 4611. The
button guide protrusion 4615 may guide the button body
4611 to be arranged at an accurate assembly position.
[0129] When the button guide protrusion 4615 is in-
serted into the guide groove 145, the pattern engraved
on the button body 4611 may be exposed to the user in
an appropriate state. Accordingly, in coupling the button
461, the operator may not need to care about the position
of the button. In particular, once the button guide protru-
sion 4615 is inserted into the guide groove 145, the op-
erator may recognize that the button has been coupled
at an accurate position. Accordingly, the button guide
protrusion 4615 and the guide groove 145 may improve
assemblability and shorten the time required for assem-
bly. That is, the button guide protrusion 4615 and the
guide groove 145 may reduce the assembly cost of the
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button 461.

[0130] A process of coupling the button 461 to the but-
ton guide protrusion 4615 is described below. In coupling
the button 461, the button extension body 4612 may be
positioned in the rib cut-open portion 144. Next, the but-
ton body 4611 may be rotated about a contact point be-
tween the button extension body 4612 and the button
accommodation rib 142 by pressing the button body
4611. As the button body 4611 is positioned adjacent to
the button seating rib 143, the button guide protrusion
4615 may be inserted into the guide groove 145.
[0131] Once the button extension body 4612 is dis-
posed in the rib cut-open portion 144 and the button guide
protrusion 4615 is inserted into the guide groove 145,
the button body 4611 may be prevented from rotating in
the button mounting hole 141, and thus the position there-
of may be determined. That is, assemblability of the but-
ton 461 may be improved through the above-described
structure.

[0132] Next, the button guide protrusion 4615 may be
disposed on a side of the button body 4611 facing away
from the button extension body 4612. Specifically, the
button guide protrusion 4615 may be formed at a position
facing the button extension body 4612. Thatis, the button
extension body 4612 and the button guide protrusion
4615 may be spaced apart from each other on a line
passing through the center of the button body 4611.
[0133] In addition, the guide groove 145 may be pro-
vided at a position corresponding to the button guide pro-
trusion 4615. Accordingly, the guide groove 145 may be
provided at a position facing the rib cut-open portion 144.
[0134] When the arrangement is established as de-
scribed above, the button extension body 4612 and the
button guide protrusion 4615 may support the button
body 4611 on both sides, thereby firmly supporting the
button body 4611.

[0135] The button mounting portion 14 may further in-
clude a button coupling rib 147 extending from the button
seating rib 143 toward the position of the drum 3. The
button coupling rib 147 may be arranged to support the
button coupling body 4613. The button accommodation
rib 142 and the button coupling rib 147 may be connected
to each other to be stepped by the button seating rib 143.
When the button coupling rib 147 is provided, the button
body 4611 may be supported by the button seating rib
143, and the button coupling body 4613 may be support-
ed by the button coupling rib 147. That is, since the po-
sitions on the button mounting portion 14 at which the
button body 4611 and the button coupling body 4613 are
supported are separated, the button mounting portion 14
may more firmly support the button 461.

[0136] The button461 may furtherinclude abutton pro-
trusion body 4614 extending from an edge of the button
body 4611 to close the button mounting hole 141. The
button protrusion body 4614 may be disposed outside
the cabinet 1. The button protrusion body 4614 may be
positioned farther from the drum than the button exten-
sion body 4612.
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[0137] The button protrusion body 4614 may be pro-
vided to close a space formed between the edge of the
button mounting hole 141 and the button body 4611. The
button protrusion body 4614 may block foreign substanc-
es from being introduced into the space between the
edge of the button mounting hole 141 and the button
body 4611.

[0138] The button protrusion body 4614 may extend
along an edge of the button body 4611. That is, the button
protrusion body 4614 may expand an area of a portion
of the button body 4611 exposed to the outside of the
cabinet 1.

[0139] In addition, the button protrusion body 4614
may extend from the button body 4611 to contact the
button accommodation rib 142. The button protrusion
body 4614 may contact the button accommodation rib
142 to shield the button mounting hole 141.

[0140] The button accommodation rib 142 may have
a predetermined curvature at the edge of the button
mounting hole 141. That is, the point of connection be-
tween the button accommodation rib 142 and the mount-
ing plate 138 may be rounded. In this case, one surface
of the button protrusion body 4614 facing the button ac-
commodation rib 142 may have a curvature correspond-
ing to the curvature of the button accommodation rib 142.
[0141] The button protrusion body 4614 may protrude
longer than the separation distance between the accom-
modation rib 142 and the button body 4611. In this case,
the button protrusion body 4614 may cover the space
formed between the accommodation rib 142 and the but-
ton body 4611. In addition, the button protrusion body
4614 may prevent the space from being exposed to the
outside.

[0142] FIG. 13 is a cross-sectional view of a portion of
the laundry treatment apparatus on which a button is
mounted, taken along a direction parallel to the ground.
FIG. 14 is a cross-sectional view of a portion of the laun-
dry treatment apparatus on which a button is mounted,
taken along a height direction

[0143] Referring to FIGS. 13 and 14, the button ac-
commodation rib may extend from the mounting plate
138 to have a predetermined curvature C1, and one sur-
face of the button protrusion body 4614 facing the button
accommodation rib 142 may have a curvature C2 corre-
sponding to the curvature C1. When the curvatures C1
and C2 are provided to correspond to each other, the
button protrusion body 4614 may more effectively close
the button mounting hole 141.

[0144] In particular, the button protrusion body 4614
may extend from an edge of the button body 4611. It may
be provided to extend in a direction away from the drum
3. In other words, the length of the button protrusion body
4614 may increase as it extends extending from the but-
ton body 4611 in a direction away from the button exten-
sion body 4612.

[0145] The first circuit board 4 and the button 461 may
be spaced apart from each other. The button conductor
463 may be arranged to connect the button 461 to the
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first circuit board 4. The button conductor 463 may in-
clude a conductive bar 4632 connected to the first circuit
board 4, and a spring 4631 connecting the conductive
bar 4632 and the button 461. The spring 4631 may be
formed of an elastic material to effectively connect the
button 461 and the conductive bar 4632.

[0146] When the spring 4631 is formed of an elastic
material, the spring 4631 may be in close contact with
one surface of the button 461 contacting the spring 4631.
When the user touches the button body 4611 exposed
to the outside of the cabinet 1, the capacitance may be
instantaneously changed by the body of the user, and a
signal may be transmitted to the first circuit board 4 via
the spring 4631 and the conductive bar 4632. The first
circuit board 4 may recognize the signal and control the
movement of the drum 3. As shown in FIG. 13, the button
conductor 463 may be configured as a combination of
the conductive bar 4632 and the spring 4631, but is not
limited thereto. It may be configured with various ele-
ments capable of transmitting a touch signal of the user
to the first circuit board 4.

[0147] In addition, the case 41 may be coupled to the
case mounting portion 146. A portion of the case 41 cou-
pled to the case mounting portion 146 may be provided
with a case coupling protrusion 415. The case coupling
protrusion 415 may be coupled to the mounting fastening
hole 1462. The case 41 may be coupled to the case
mounting portion 146 to position the first circuit board 4
inside the cabinet 1.

[0148] The firstinput unit 46 may furtherinclude a sup-
porter 466 coupled to the first circuit board 4. The sup-
porter 466 may be coupled to the first circuit board 4 to
be positioned between the button 461 and the first circuit
board 4. The supporter 466 may provide a space in which
the button conductor 463 is positioned. In other words,
the supporter 466 may be provided to accommodate the
button conductor 463. The supporter 466 may prevent
foreign substances from being introduced into the button
conductor 463 to prevent the touch signal from being
disturbed.

[0149] In addition, the first input unit 46 may further
include a light emitting member 465 coupled to the first
circuit board 4. The light emitting member 465 may be
disposed on the button body 4611 and the first circuit
board 4. When the light emitting member 465 is turned
on, the user may recognize light emitted from the light
emitting member 465 through the button body 4611.
[0150] AsshowninFIG. 9, a pattern may be engraved
on the exposed surface of the button body 4611. When
the light emitting member 465 is turned on, the user may
recognize that light as being emitted from the pattern.
Accordingly, the user may more easily recognize the but-
ton, and easily recognize that the button is for performing
a function according to the pattern engraved on the but-
ton. That s, the light emitting member 465 may enhance
usage of the button 461. The pattern engraved on the
button body 4611 may allow light emitted from the light
emitting member 465 to pass therethrough.
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[0151] The lightemitting member 465 may be support-
ed by the supporter 466. The light emitting member 465
may be supported by the supporter 466 and be turned
on or off according to a control signal of the first circuit
board 4.

[0152] The button conductor 463 may be arranged to
connect the button extension body 4612 to the first circuit
board 4. The light emitting member 465 may be disposed
ata portion of the button 461 facing the button body 4611.
Accordingly, the button conductor 463 may connect the
button 461 to the first circuit board 4 by extending around
the light emitting member 465. The button conductor 463
may be arranged to contact the button extension body
4612 to contact the button 461 around the light emitting
member 465.

[0153] In this case, the button extension body 4612
may expand the area that the button conductor 463 may
contact. Accordingly, the button conductor 463 may more
smoothly transmit the touch signal of the user input on
the button 461 to the first circuit board 4.

[0154] However, embodiments are not limited thereto.
The button conductor 463 may contact the button body
4611. Thatis, the button conductor 463 may connect the
button body 4611 to the first circuit board 4.

[0155] FIG. 15 illustrates a button according to an em-
bodiment of the present disclosure. FIG. 16 illustrates a
button according to another embodiment of the present
disclosure.

[0156] Referringto FIGS. 8 and 10, the mounting panel
13 may be formed of a conductive material such as stain-
less steel. That is, it may be formed of a metal material.
The button 461 coupled to the mounting panel 13 may
also be formed of a conductive material to immediately
recognize the user’s body brought into contact with the
button 461.

[0157] However, when both the mounting panel 13 and
the button 461 are formed of a conductive material, a
high current applied to the exterior of the cabinet 1 may
be transmitted to the first circuit board 4 through the
mounting panel 13 and the button 461. When a high cur-
rent is applied to the first circuit board 4, the first circuit
board 4 may be damaged. Accordingly, by blocking an
unintended high current from being transferred to the first
circuit board 4, the reliability of the first circuit board 4
may be increased and the first circuit board 4 may be
protected in a situation in which the current is applied to
the exterior of the cabinet 1.

[0158] In order to prepare for the above situation, the
mounting panel 13 may be formed of a conductive ma-
terial, and the button 461 may be formed of a non-con-
ductive material. However, when the button 461 is formed
of a non-conductive material, an element for implement-
ing the touch button for inputting a control instruction ac-
cording to a contact signal is required.

[0159] Accordingly, as illustrated in FIGS. 15 and 16,
the button 461 may include a button touch film 4617 con-
figured to sense whether the user’s body is in contact
with the button 461. The button touch film 4617 may be
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fixed to a surface of the button facing the position of the
drum 3. In this case, the button 461 may be formed to
have a thin thickness such that the button touch film 4617
can recognize a change in capacitance generated on a
surface facing the surface to which the button touch film
4617 is fixed.

[0160] The first circuit board 4 may be configured to
receive a signal sensed by the button touch film 4617. In
addition, the button conductor 463 may connect the but-
ton touch film 4617 to the first circuit board 4.

[0161] As described above, in the case where the
mounting panel 13 is formed of a conductive material,
and the button 461 is formed of a non-conductive mate-
rial, any high current applied to the mounting panel 13 or
the button 461 may be prevented from being transmitted
to the first circuit board 4. Thereby, the first circuit board
4 may be protected.

[0162] Referring back to FIG. 8, the button mounting
portion 14 may be formed through the mounting panel
13 in a penetrating manner, and the button mounting hole
141 may form a gap in the mounting panel 13.

[0163] Particularly, referring to FIG. 10, even when the
button 461 is coupled to the button mounting portion 14,
the button seating rib 143 may be formed along the cir-
cumference of the button mounting hole 141 to form a
gap.

[0164] A surge test may be performed on the laundry
treatment apparatus after the assembly of the laundry
treatment apparatus is completed. The surge test may
refer to testing the durability of the electronic product by
simulating a situation in which an instantaneous over-
voltage such as lightning is introduced, using a high peak
voltage, a fast rise time, a pulse waveform, and the like.
[0165] The surge test may be performed by applying
an overvoltage from the outside of the laundry treatment
apparatus. Thatis, an overvoltage may be applied to the
cabinet 1. When the overvoltage is introduced into the
cabinet 1 in the surge test environment as described
above, a spark may be generated in the gap formed by
the button mounting portion 14. That is, although the but-
ton 461 is formed of a non-conductive material, a spark
may be generated in the gap formed by the button mount-
ing portion 14 because the button mounting portion 14
is formed of a conductive material.

[0166] The spark may not be limited to the surge test
described above, but may also be generated in various
environments of usage of the laundry treatment appara-
tus.

[0167] Specifically, a spark may be generated at the
button accommodation rib 142 or the button seating rib
143. The generated spark may be introduced into the
button touch film 4617 or the button conductor 463 to
cause an overcurrent to instantaneously enter the first
circuit board 4 to damage the circuit. Accordingly, a struc-
ture for preventing the first circuit board 4 from being
damaged by the spark may be employed.

[0168] Referring to FIG. 15, the button 461 according
to an embodiment of the present disclosure may include
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a button protective rib 4616 for preventing the first circuit
board 4 from being damaged by the spark. The button
protective rib 4616 may protrude from a surface of the
button 461 facing the position of the drum 3.

[0169] In particular, the button protective rib 4616 may
extend along the circumference of the button touch film
4617. That is, the button protective rib 4616 may extend
along the circumference of the button touch film 4617 to
prevent the spark generated at the button mounting por-
tion 14 from being transmitted to the button touch film
4617. In other words, the button protective rib 4616 may
be arranged to surround the button touch film 4617.
[0170] However, the button protective rib 4616 does
not need to be provided along the entire circumference
of the button touch film 4617 and may be provided only
in a portion thereof. In addition, the button protective rib
4616 may be arranged outside the button touch film 4617
to be spaced apart from the button touch film 4617.
[0171] That s, the button touch film 4617 may be dis-
posed inside the button protective rib 4616.

[0172] In particular, the button touch film 4617 may be
arranged on the button body 4611 and the button exten-
sion body 4612 of the button 461. Specifically, the button
touch film 4617 may be fixed to a surface of the button
body 4611 and the button extension body 4612 facing
the position of the drum 3.

[0173] The button protective rib 4616 may also be pro-
vided on the button body 4611 and the button extension
body 4612. The button protective rib 4616 may prevent
a spark generated at the button accommodation rib 142
or the button seating rib 143 from being transmitted to
the button touch film 4617.

[0174] In more detail, the button protective rib 4616
may include a first protective rib 4616a protruding from
the button body 4611 and a second protective rib 4616b
protruding from the button extension body 4612. The first
protective rib 4616a and the second protective rib 4616b
may be integrated to form a closed curve.

[0175] That is, the first protective rib 4616a may sur-
round a portion of the button touch film 4617 fixed to the
button body 4611, and the second protective rib 4616b
may surround a portion of the button touch film 4617 fixed
to the button extension body 4612. Accordingly, the first
protective rib 4616a and the second protective rib 4616b
may surround the entire button touch film 4617.

[0176] According to another embodiment of the
present disclosure, the button protective rib 4616 may
include a protective rib cut-open portion 4616¢ formed
by cutting away a portion of the second protective rib
4616b. The protective rib cut-open portion 4616¢c may be
formed by cutting away a portion of the second protective
rib 4616b disposed on a side facing away from the first
protective rib 4616a. Thus, the first protective rib 4616a
and the second protective rib 4616b may be integrated,
and one side on which the protective rib cut-open portion
4616c¢ is provided may be open to form an open curve
of the protective rib 4616.

[0177] Although the protective rib cut-open portion
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4616¢ is provided, the button protective rib 4616 may
sufficiently prevent the first circuit board 4 from being
damaged by the spark because the portion of the button
protective rib provided with the protective rib cut-open
portion 4616c¢ is spaced apart from the portion where the
spark is generated.

[0178] The protective rib cut-open portion 4616¢c may
be open to one side of the button protective rib 4616,
thereby improving assemblability in a process of attach-
ing the button touch film 4617. That is, even when the
protective rib cut-open portion 4616c¢ is provided, the first
circuit board 4 may be sufficiently prevented from being
damaged, and the button touch film 4617 may be easily
attached. Accordingly, the button touch film 4617 may
be more closely attached to the button 461, thereby en-
hancing the recognition of the button touch film 4617.
[0179] The button protective rib 4616 may be disposed
to surround a portion of the button conductor 463. In par-
ticular, the button protective rib 4616 may be disposed
to surround at least a portion of the button conductor 463.
Accordingly, the button protective rib 4616 may prevent
the spark generated in the button mounting portion 14
from being transmitted to the button conductor.

[0180] A spark may be generated at the button seating
rib 143. The spark may be generated from one side of
the button seating rib 143 toward the opposite side facing
the one side. When the button protective rib 4616 is po-
sitioned on the path through which the spark is transmit-
ted, the button protective rib 4616 may more effectively
prevent the spark from being transmitted to the button
touch film 4617 or the button conductor 463.

[0181] To this end, the button protective rib 4616 may
be formed to have a protruding height greater than or
equal to the extension length of the button coupling body
4613. When the button protective rib 4616 protrudes
longer than the button coupling body 4613, the button
protective rib 4616 may more effectively block sparks
generated from the button seating rib 143 because the
button coupling body 4613 may be coupled to the button
seating rib 143.

[0182] Thatis, the free end of the button protective rib
4616 may be positioned closer to the first circuit board 4
than the button seating rib 143. In this case, the button
protective rib 4616 may be provided to block the space
between the portions of button seating rib 143 facing each
other. Accordingly, the button protective rib 4616 may
effectively prevent the first circuit board 4 from being
damaged by the spark.

[0183] AsshowninFIG.17,the encoder5 may include
a fixed part 51 fixed to the first circuit board 4 such that
the display part 8 is fixed thereto, arotary part 52 rotatably
arranged on the fixed part 51 with the actuator 7 fixed
thereto, and a signal generator 54 configured to generate
an electrical signal upon rotation of the rotary part 52.
[0184] The fixed part 51 may include a fixed body 512
fixed to the first circuit board 4, a support body 511 ex-
tending from the fixed body 512, the rotary part 52 being
rotatably fixed to the support body, and a body through
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hole 514 formed through the fixed body and the support
body and connected to the board through hole 42 (and
connected to the first boss through hole).

[0185] The fixed body 512 may be formed in a cylin-
drical shape. The circumferential surface of the fixed
body 512 or one surface of the fixed body (the surface
facing the first circuitboard) may be provided with a board
fastening portion 513. In this case, the first circuit board
4 may be provided with an encoder fixing hole 44 (see
FIG. 5) into which the board fastening portion 513 is in-
serted.

[0186] AsshowninFIG.5, multiple substrate fastening
portions 513 and multiple encoder fixing holes 44 may
be provided, and the encoder fixing holes 44 may be
arranged to surround the board through hole 42.

[0187] As shown in FIG. 17, a fastening body fixing
portion 531 and a positioning groove 532 may be provid-
ed inside the body through hole 514. The fastening body
fixing portion 531 may fasten the display part 8 to the
fixed part 51. The positioning groove 532 may prevent
the display part 8 from rotating (to fix the position of the
display part) when the display part 8 is inserted into the
body through hole 514.

[0188] The fastening body fixing portion 531 may be
provided with a protrusion protruding from at least one
of the support body 511 and the fixed body 512 toward
the center of the body through hole 514. The figure shows
an example case where the fastening body fixing portion
531 is provided on the support body 511.

[0189] The positioning groove 532 may be formed by
concavely bending one surface of the fixed part 51 having
the body through hole 514. In this case, the positioning
groove 532 may be arranged along the longitudinal di-
rection of the body through hole 514.

[0190] The rotary part 52 may include a rotational body
521 rotatably coupled to the support body 511. The ro-
tational body 521 needs to have a rotational body through
hole through which the support body 511 is arranged.
[0191] The rotational body 521 may be provided with
a shaft fastening portion 522 to which the actuator 7 is
fastened. The shaft fastening portion 522 may be a fas-
tening hole formed through the circumferential surface
of the rotational body 521, or may be a fastening groove
formed by concavely bending the circumferential surface
of the rotational body 521.

[0192] The signal generator 54 may include a magnet
fixed to the rotational body 521, a sensor arranged on
the fixed body 512 or the support body 511 to sense
magnetic force, and a terminal connecting the sensor
and the first circuit board 4. The magnet may include a
plurality of permanent magnets spaced apart along the
circumferential surface of the rotational body 521.
[0193] As shown in FIG. 18, the first circuit board 4 to
which the encoder 5 is connected may be coated with an
insulating material. The coating is intended to minimize
the possibility that water is supplied to the first circuit
board 4 to cause short circuiting. To prevent the rotational
body 521 from being fixed to the support body 511 by
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the insulating material when the insulating material is ap-
plied onto one surface (the surface facing the mounting
panel) of the first circuit board 4, the interface P may
further include an encoder cover 6.

[0194] The encoder cover 6 may be fixed to the first
circuit board 4 and formed in a pipe shape to surround
the encoder 5. Thatis, as shown inthe figure, the encoder
cover 6 may may include a fixed body cover 61 fixed to
the first circuit board 4 and arranged to surround the fixed
body 512, and a cover through hole 62 formed through
the fixed body cover 61 to receive the encoder 5 inserted
thereinto.

[0195] The fixed body cover 61 may be provided with
a board fastening portion 611, and the first circuit board
4 may be provided with an encoder cover fixing hole 45,
to which the board fastening portion 611 is fixed. Multiple
board fastening portions 611 and multiple encoder cover
fixing holes 45 may be provided, and the encoder cover
fixing holes 45 may be arranged to surround the board
fastening portion 513.

[0196] In order to discharge water introduced into the
fixed body cover 61, a cover outlet 612 may be further
provided on the circumferential surface of the fixed body
cover 61. The cover outlet 612 is preferably disposed at
the lowermost end of the circumferential surface of the
fixed body cover 61.

[0197] The above-described insulating material is ap-
plied to the first circuit board 4 after both the encoder 5
and the encoder cover 6 are coupled to the first circuit
board 4. The insulating material sprayed onto a partial
region of the first circuit board 4 (the space outside the
encoder cover) is introduced into the encoder cover 6
through the cover outlet 612. In this process, the distance
L1 from the first circuit board to the top of the fixed body
512 may be set to be greater than or equal to the distance
L2 from the first circuit board to the top of the cover outlet
612 such that the insulating material is blocked from be-
ing supplied to the rotational body 521.

[0198] The encoder cover 6 may further include a sup-
port body cover 63 extending from the fixed body cover
61 to surround the rotational body 521 (to surround the
support body). The support body cover 63 may restrict
movement of the actuator 7 in the radial direction of the
cover through hole 62. Accordingly, the support body
cover 63 may prevent the actuator 7 from being separat-
ed from the rotational body 521.

[0199] AsshowninFIG. 19, the actuator 7 may include
a shaft 71 extending through the mounting panel 13 and
fixed to the rotational body 521, and a handle 73 fixed to
the shaft 71 and positioned outside the cabinet 1.
[0200] The cabinet 1is provided with the panel through
hole 134 (see FIG. 3) formed through the mounting panel
13, and the shaft 71 may be inserted into the panel
through hole 134.

[0201] As shown in FIG. 20, the shaft 71 may be pro-
vided as a pipe with a shaft through hole 711 formed
therein. The rotational body 521 provided in the encoder
is inserted into the shaft through hole 711, and the rota-
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tional body fastening portion 712 provided on the circum-
ferential surface of the shaft 71 and disposed inside the
shaft through hole 711 is coupled to the shaft fastening
portion 522 provided on the rotational body. Accordingly,
the shaft 71 is fixed to the rotational body 521 by the
rotational body fastening portion 712 and the shaft fas-
tening portion 522.

[0202] The handle 73 is fixed to the shaft 71 so as to
be disposed outside the cabinet 1, and the user may ap-
ply the force for rotation of the rotational body 521 to the
shaft 71 using the handle 73.

[0203] The handle 73 may include an accommodation
space 731 formed in the handle to communicate with the
shaft through hole 711, and a handle through hole 732
formed through one surface of the handle 73 to allow the
accommodation space 731 to communicate with the out-
side.

[0204] When the diameter of the handle 73 is set to be
greater than the diameter of the shaft 71, the shaft 71
may further include a base 713 to which the handle 73
is fixed. The base 713 may be configured as a disk fixed
to the circumferential surface of the shaft 71.

[0205] The handle 73 and the base 713 may be cou-
pled to each other by a base fastening portion 734 pro-
vided on the handle 73 and a handle fastening portion
714 provided on the base 713.

[0206] As showninFIG. 21, the base fastening portion
734 may be provided with multiple protrusions fixed to
the handle so as to be positioned in the accommodation
space 731, and the handle fastening portion 714 may be
configured as a groove provided on the base 713 to ac-
commodate the protrusions.

[0207] In order to facilitate coupling of the handle 73
and the base 713, the handle 73 may have a fastening
guide 735 disposed between one base fastening portion
734 and another base fastening portion 734, and the base
713 may have a guide groove 715 into which the fasten-
ing guide 735 is inserted. The guide groove 715 may be
provided by bending the circumferential surface of the
base 713 toward the shaft through hole 711.

[0208] A handle outlet 74 may be further provided in
either the handle 73 or the base 713 to discharge water
or foreign substances introduced into the handle 73 from
the handle 73. As shown in FIG. 21, the depth D1 of the
guide groove 715 (the length from the edge of the base
to the bottom surface of the guide groove) may be set to
be greater than the height D2 of the fastening guide 735
(the length from the handle to the free end of the fastening
guide). In this case, the handle outlet 74 may be set as
a space defined between the guide groove 715 and the
fastening guide 735.

[0209] FIG. 22 shows an example of the display part
8. The display part 8 may include a housing 81 fixed to
the fixed body 512 of the encoder and positioned inside
the accommodation space 731 of the actuator, a display
84 fixed to the housing and configured to display infor-
mation (information related to the control, operation or
the like of the laundry treatment apparatus), and a circuit
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board (second circuit board or display circuit board) 82
arranged in the housing and provided with a circuit to
control the display 84.

[0210] The housing 81 may include a fastening body
81b inserted into the body through hole 514 through the
shaft through hole 711 and fixed to the fixed body 512,
and an accommodation body 81a fixed to the fastening
body 81b and positioned in the accommodation space
731.

[0211] The accommodation body 81a may be formed
in any shape as long as it can be inserted into the ac-
commodation space 731. FIG. 11 shows an example of
the accommodation body 81a having a cylindrical shape.
[0212] A mounting space 811 is formed in the accom-
modation body 81a. The mounting space 811 communi-
cates with the accommodation space 731 provided in the
handle through an accommodation body through hole
812 (wherein the accommodation body through hole
communicates with the handle through hole). That s, the
accommodation body through hole 812 is provided on a
side facing the position of the handle through hole 732
in the space provided by the accommodation body 81a.
[0213] The fastening body 81b may be formed in any
shape as long as it can be inserted into the shaft through
hole 711 and the encoder body through hole 514. FIG.
23 shows an example of the fastening body 81b having
a cylindrical shape. The fastening body 81b is provided
with a fastening body through hole 815 connected to the
mounting space 811.

[0214] The circumferential surface of the fastening
body 81b may be provided with a fixed body fastening
portion 816. The fixed body fastening portion 816 serves
to fix the housing 81 to the fastening body fixing portion
provided in the encoder.

[0215] Further, the circumferential surface of the fas-
tening body 81b may be further provided with multiple
positioning protrusions 817.

[0216] The positioning protrusions 817 may have a
shape insertable into the positioning grooves 532 provid-
ed in the encoder, and the positioning protrusions 817
are arranged at positions corresponding to the positions
of the positioning grooves 532. The positioning protru-
sions 817 and the positioning grooves 532 serve to min-
imize the risk that the fastening body 81b fails to be cou-
pled to the fastening body fixing portion 531 when the
fastening body 81b is inserted into the body through hole
514 (to ensure coupling of the fixed body fastening por-
tion with the fastening body fixing portion).

[0217] As shown in FIG. 22, the second circuit board
82 is inserted into the mounting space 811, and a wire
822 connected to the second circuitboard 82 is withdraw-
able out of the housing 81 through the fastening body
through hole 815. The second circuit board 82 may be
provided with multiple lamps 821.

[0218] The second circuitboard 82 may control the dis-
play 84 to display preset information according to elec-
trical signals generated by the signal generator 54 when
the handle 73 is rotated.

10

15

20

25

30

35

40

45

50

55

16

[0219] To maintain the spacing between the second
circuitboard 82 and the display 84 and to preventdamage
to the lamps 821, a mounting part 83 positioned between
the display 84 and the second circuit board 82 may be
provided in the mounting space 811.

[0220] The mounting part 83 may include a mounting
body 831 fixed to the accommodation body 81a and po-
sitioned inside the mounting space 811. The mounting
body 831 may be formed in any shape as long as it can
be inserted into the mounting space 811. FIG. 22 shows
an example of the mounting body 831 formed in a roughly
cylindrical shape.

[0221] One surface of the mounting body 831 is pro-
vided with a seating groove 832 to which the display 84
is fixed. The seating groove 832 may be provided with a
connector through hole 836. A connector (a flexible PCB
orthelike) 841 provided on the display 84 may be inserted
into the connector through hole 836 and connected to
the second circuit board 82.

[0222] The mounting body 831 may be provided with
lamp through holes 835 into which the lamps 821 are
inserted. The number of the lamp through holes 835 pro-
vided may be the same as the number of the lamps 821,
and the positions of the lamp through holes 835 should
be set in a space of the mounting body positioned above
the seating groove 832, or a space of the mounting body
positioned below the seating groove 832. This isintended
to ensure that light emitted from the lamps 821 is trans-
mitted to the outside of the housing 81 through the lamp
through holes 835.

[0223] The mounting part 83 is fixed to the housing 81
by a mounting body fastening portion 813 provided on
the accommodation body 81a and an accommodation
body fastening portion 833 provided on the mounting
body 831. The mounting body fastening portion 813 may
include multiple protrusions disposed inside the mount-
ing space 811, and the accommodation body fastening
portion 833 may include a groove provided on the cir-
cumferential surface of the mounting body 831 (one sur-
face of the mounting body that contacts the accommo-
dation body) such that the mounting body fastening por-
tion 813 is fixed thereto.

[0224] The numberofthe mounting body fastening por-
tions 813 may be the same as the number of the accom-
modation body fastening portions 833, and the positions
of the mounting body fastening portions 813 and the ac-
commodation body fastening portions 833 may corre-
spond to each other.

[0225] In order to enhance the fastening of the mount-
ing body 831, the accommodation body fastening portion
833 may be provided with an upper fastening portion ar-
ranged at a higher position than the seating groove 832
and a lower fastening portion arranged at a lower position
than the seating groove 832. Unlike the example shown
in the figure, the accommodation body fastening portion
833 may be provided on the left and right sides of the
accommodation groove.

[0226] To prevent water and foreign substances from
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being introduced into the display 84 and the second cir-
cuit board 82, the accommodation body 81a may be fur-
ther provided with a cover 85.

[0227] The cover 85 may be fixed to at least one of the
accommodation body 81a and the mounting body 831,
and be arranged to close the accommodation body
through hole 812. The cover 85 may include a material
having transparency that allows the information dis-
played on the display 84 and the light emitted by the
lamps 821 to be visible from the outside.

[0228] When the cover 85 is configured to be fixed to
the mounting body 831, the cover 85 may include cover
fixing protrusions 851 that protrude toward the mounting
body 831, and the mounting body 831 may include fixing
protrusion fastening portions 834 to which the cover fixing
protrusions 851 are fastened.

[0229] As shown in FIG. 23, the second circuit board
82 may also be fixed to the mounting body 831. That is,
the mounting part 83 may be provided with a protrusion
838 protruding from the mounting body 831 toward the
second circuit board 82, and the second circuit board 82
may be provided with a protrusion through hole 823 into
which the protrusion 838 is inserted.

[0230] The cover 85 may further include a coversheet
853 that reduces the transparency of the cover. The
transparency of the coversheet may be set to make it
difficult to see the interior of the mounting space 811 from
the outside (the transparency of the coversheet may be
set lower than the transparency of the cover). The cov-
ersheet 853 may be fixed to the surface of the cover 85,
and a letter or symbol H may be provided in the area of
the coversheet through which the lamp through holes
835 are projected.

[0231] AsshowninFIG. 22, the interface P may further
include a selector 9 configured to receive a control in-
struction input to select a control instruction displayed on
the display 84.

[0232] The selector 9 may be configured to sense
whether the user’s body is in contact with the cover 85
to determine whether the control instruction displayed on
the display 84 is selected by.

[0233] Thatis, the selector 9 may include a sensor 93
provided on the second circuit board 82 to sense static
electricity on the user’s body, and conductors 91 and 92
connecting the sensor 93 to the cover 85. The conductors
91 and 92 may include a first conductor 91 fixed to the
cover 85, and a second conductor 92 connected at one
end to the first conductor 91 and at the opposite end to
the sensor 93. In this case, the mounting body 831 may
be provided with a conductor through hole 837 into which
the second conductor 92 is inserted.

[0234] Thefirst conductor 91 is a means to expand the
area available for user contact facilitate the input of con-
trol instructions. In the interface P with the above-de-
scribed structure, a display region R1 is formed in the
upper space of the cover 85 and an input region R2 is
formed in the lower space of the cover 85, as shown in
FIG. 1. Thus, by setting the area of the first conductor 91
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to be wide, the area of the input region R2 may expanded,
and accordingly the user may be allowed more easily
input control instructions. The area of the first conductor
91 may be set to 1/4 to 1/2 of the area of the cover 85.

[0235] The interface P with the above-described struc-
ture may enable display of control instructions, search of
displayed control instructions, and selection of a dis-
played control instruction, and minimize the space re-
quired for installation. However, the interface P with the
above-described structure requires a means to prevent
water or foreign substances from being introduced into
the display part 8 and the actuator 7, or to discharge the
water or foreign substances to the outside.

[0236] As shown in FIG. 24, the actuator 7 include a
means to discharge water or foreign substances intro-
duced into the handle through hole 732 to the outside of
the accommodation space 731, and the display part 8
may include a means to block water or foreign substanc-
es from being introduced into the housing 81.

[0237] As previously described, the actuator 7 is ca-
pable of discharging water or foreign substances intro-
duced into the accommodation space 731 to the outside
of the accommodation space through the handle outlet
74 provided in the handle.

[0238] The display part8 may include a sealing portion
(or fastening body sealing portion) 75, which prevents
foreign substances from being introduced into the fas-
tening body through hole 815, and a cover sealing portion
852, which seals the space between the cover 85 and
the accommodation body through hole 812.

[0239] The cover sealing portion 852 may include an
adhesive material that is sprayed onto the accommoda-
tion body 81a along the edge of the cover 85 to fill the
space between the cover 85 and the accommodation
body 81a and fix the cover 85 to the accommodation
body 81a.

[0240] The sealing portion 75 may be inserted into the
fastening body through hole 815 to fix the position of the
wire 822 and to block foreign substances such as water
from being introduced into the fastening body through
hole 815.

[0241] FIG. 25shows anexample of the sealing portion
75. The sealing portion 75 of FIG. 25 includes a sealing
body 751 inserted into the fastening body through hole
815, a sealing body through hole 752 formed through the
sealing body 751 to allow the wire 822 to be inserted
thereinto, and cut-open portion 753, 754, and 755 formed
by cutting away a circumferential surface of the sealing
body 751 to connect the circumferential surface of the
sealing body 751 to the sealing body through hole 752.
[0242] The sealing body 751 may be formed in any
shape as long as it can be inserted into the fastening
body through hole 815. FIG. 25 shows an example of the
sealing body 751 formed in a cylindrical shape.

[0243] The diameter of the sealing body 751 may be
set to be greater than the diameter of the fastening body
through hole 815. In this case, the material of the sealing
body 751 may be rubber, silicone or the like having a
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relatively large resilience such that the fastening body
through hole 815 may be closed through press-fitting.
[0244] The cut-open portion may include a first cut-
open surface 753 extending from a circumferential sur-
face of the sealing body 751 toward the center of the
sealing body through hole 752, a second cut-open sur-
face 754 extending from the circumferential surface of
the sealing body 751 toward the center of the sealing
body through hole 752 and spaced apart from the first
cut-open surface 753, and an cut-open groove 755
formed between the first cut-open surface 753 and the
second cut-open surface 754. The wire 822 may be in-
serted into or withdrawn from the sealing body through
hole 752 via the an cut-open groove 755.

[0245] The spacing between the first and second cut-
open surfaces 753 and 754 may be set to a length allow-
ing the two cut-open surfaces 753 and 754 to contact
each other to close the cut-open groove 755 when the
sealing body 751 is inserted into the fastening body
through hole 815.

[0246] In order to more reliably prevent foreign sub-
stances from being introduced into the space formed be-
tween the circumferential surface of the sealing body 751
and the fastening body through hole 815, the circumfer-
ential surface of the sealing body 751 may be further
provided with a first contact protrusion 756.

[0247] The first contact protrusion 756 may include a
band-shaped protrusion extending from the first cut-open
surface 753 to the second cut-open surface 754 along
the circumferential surface of the sealing body 751. The
first contact protrusion 756 may include multiple band-
shaped protrusions arranged spaced apart from each
other along the height direction of the sealing body 751.
[0248] The sealing body 751 may be further provided
with a second contact protrusion 757 to prevent foreign
substances from being introduced into the cut-open
groove 755. The second contact protrusion 757 may pro-
trude from at least one of the first cut-open surface 753
and the second cut-open surface 754 toward the other
one.

[0249] Further, the second contact protrusion 757 may
connect the first contact protrusion 756 to the sealing
body through hole 752, or connect the sealing body
through hole 752 to a point 7561 positioned between two
first contact protrusions 756.

[0250] To preventforeign substances from being intro-
duced into the space between the wire 822 and the seal-
ing body through hole 752, the sealing body through hole
752 may be provided with a third contact protrusion 758.
This is because even when the diameter of the sealing
body through hole 752 (the diameter formed when the
sealing body is inserted into the fastening body through
hole) is set smaller than the diameter of the wire 822, the
possibility of foreign substances entering through the
sealing body through hole 752 cannot be excluded.
[0251] The third contact protrusion 758 may include a
band-shaped protrusion that protrudes from a side of the
sealing body 751 defining the sealing body through hole
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752 toward the center of the sealing body through hole
7552. The third contact protrusion 758 may extend from
the first cut-open surface 753 to the second cut-open
surface 754 and be connected to the second contact pro-
trusion 757.

[0252] Hereinafter, the assembly process for the inter-
face P described above will be described with reference
to FIG. 24.

[0253] The first circuit board 4 is fixed to the case 41
with the encoder 5 and the encoder cover 6 coupled
thereto. The surface of the first circuit board 4 fixed to
the case 41 has an insulating material applied thereto.
[0254] The case 41 may be fixed to the cabinet 1
through the mounting panel 13, or may be fixed to the
cabinet 1 through the panel support 12. When the case
41 is fixed to the mounting panel 13, the case 41 may be
fixed to the mounting panel 13 by a bolt that is fixed to
the second boss 412 through the mounting panel 13, and
the mounting panel 13 may be fixed to the panel support
12 by a bolt or the like.

[0255] When the shaft 71 of the actuator 7 is inserted
into the panel through hole 134 provided in the mounting
panel after the mounting panel 13 is fixed to the panel
support 12, the shaft 71 may be fixed to the rotational
body 521 of the encoder, and the fastening body 81b of
the display part may be fixed to the support body 511 of
the encoder.

[0256] That is, when the shaft 71 is inserted into the
panelthrough hole 134, the rotational body fastening por-
tion 712 provided on the shaftis fixed to the shaft fasten-
ing portion 522 provided on the rotational body, and the
fixed body fastening portion 816 provided on the fasten-
ing body 81b is fixed to the fastening body fixing portion
531 provided in the body through hole 514. Accordingly,
the actuator 7 is rotatably fixed to the first circuit board 4
by the rotational body 521, and the display part 8 is fixed
to the first circuit board 4 by the support body 511.
[0257] In this case, the wire 822 withdrawn to the out-
side through the fastening body through hole 815 may
be inserted into the cabinet 1 through the body through
hole 514 provided in the encoder, the first boss through
hole 413 provided in the case, and the wire passing hole
123 provided in the panel support.

[0258] The interface P with the structure described
above will display preset control instructions (search and
change control instructions) on the display 84 whenever
the user turns the handle 73 (whenever the encoder gen-
erates an electrical signal).

[0259] When a desired control instruction is displayed
on the display 84, the user may select the displayed con-
trol instruction using the selector 9, and the control in-
struction selected using the selector 9 may be initiated
when the user inputs an execution instruction through
the second input unit 47.

[0260] Since the handle 73 is rotatably coupled to the
first circuit board 4, while the housing 81 of the display
part is fixed to the first circuit board 4, it is necessary to
keep the distance between the handle 73 and the housing
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81 constant. This is because if the distance between the
handle 73 and the housing 81 is not kept constant, the
rotation of the handle 73 may be constrained.

[0261] In order to keep the distance between the han-
dle 73 and the housing 81 constant, at least one of the
circumferential surface of the accommodation body 81a
or the accommodation space 731 provided in the handle
may be further provided with a spacer.

[0262] FIG. 22 shows one example of the spacer. The
spacer 814 in FIG. 22 is a protrusion protruding from the
circumferential surface of the accommodation body 81a
toward the circumferential surface of the handle 73. The
spacer 814 may include multiple protrusions equally
spaced apart from each other along the circumferential
surface of the accommodation body 81a. As shown in
the figure, the spacer may include a protrusion protruding
from the circumferential face of the handle 73 toward the
circumferential surface of the accommodation body 81a.
[0263] The above-described structure, control meth-
od, and assembly method of the interface and laundry
treatment apparatus are merely intended to illustrate an
example of the interface and laundry treatment appara-
tus, and the scope of the present disclosure is not limited
to the above-described embodiments.

Claims
1. Alaundry treatment apparatus comprising:

a cabinet formed of a metal material and having
amounting panel, the mounting panel being pro-
vided with a panel inlet and a button mounting
portion;

a drum rotatably arranged inside the cabinet to
accommodate laundry, the drum having a drum
inlet communicating with the panel inlet;

a non-conductive button coupled to the button
mounting portion and exposed to an outside of
the cabinet;

abutton touch film fixed to a surface of the button
facing a position of the drum, the button touch
film being configured to sense whether a body
of a user is in contact with the button; and
afirst circuit board configured to receive a signal
of the sensing from the button touch film.

2. Thelaundry treatment apparatus of claim 1, wherein
the button comprises a button protective rib protrud-
ing from the surface of the button facing the position
of the drum,
wherein the button touch film is disposed inside the
button protective rib.

3. Thelaundry treatment apparatus of claim 2, wherein
the button comprises:

a button body disposed on the button mounting
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portion and exposed to the outside of the cabinet
toallow the body of the user to contact the button
body; and

a button extension body extending from an edge
of the button body and disposed inside the cab-
inet.

4. Thelaundry treatment apparatus of claim 3, wherein
the button touch film is fixed to surfaces of the button
body and the button extension body facing the posi-
tion of the drum,
wherein the button protective rib is disposed on the
button body and the button extension body.

5. The laundry treatment apparatus of claim 4, further
comprising:

a button conductor connecting the button touch
film to the first circuit board,

wherein the button conductor connects a portion
of the button touch film fixed to the button ex-
tension body to the first circuit board.

6. The laundry treatment apparatus of claim 5, wherein
the button protective rib comprises:

afirst protective rib disposed on the button body;
and

a second protective rib disposed on the button
extending body,

wherein the first protective rib and the second
protective rib are integrated to form a closed
curve.

7. Thelaundry treatment apparatus of claim 5, wherein
the button protective rib comprises:

afirst protective rib disposed on the button body;
a second protective rib disposed on the button
extending body; and

a protective rib cut-open portion formed by cut-
ting away a portion of the second protective rib
positioned on a side facing away from the first
protective rib,

wherein the first protective rib and the second
protective rib are integrated to form an open
curve opened on one side having the protective
rib cut-open portion.

8. The laundry treatment apparatus of claim 2, further
comprising:

a button conductor connecting the button touch
film to the first circuit board,

wherein the protective rib is disposed to sur-
round at least a portion of the button conductor.

9. Thelaundry treatment apparatus of claim 3, wherein
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the button mounting portion comprises:

a button mounting hole formed through the
mounting panel in a penetrating manner;

a button accommodation rib extending from an
edge of the button mounting hole toward the po-
sition of the drum; and

a button seating rib extending from the button
accommodation rib toward a center of the button
mounting hole,

wherein the button comprises a button coupling
body extending from the button body toward the
position of the drum to couple the button body
to the mounting panel.

The laundry treatment apparatus of claim 9, wherein
the button coupling body is coupled to the button
seating rib to support the button body.

The laundry treatment apparatus of claim 10, where-
in the button protective rib is spaced apart from the
button accommodation rib in a direction away from
the button accommodation rib.

The laundry treatment apparatus of claim 10, where-
in the button protective rib has a protruding height
greater than or equal to an extension length of the
button coupling body.

The laundry treatment apparatus of claim 9, wherein
a free end of the button protective rib is positioned
closer to the first circuit board than the button seating
rib.

The laundry treatment apparatus of claim 9, wherein
the button mounting portion further comprises:

arib cut-open portion formed by removing a por-
tion of the button accommodation rib and the
button seating rib,

wherein the button extension body is disposed
in the rib cut-open portion.

The laundry treatment apparatus of claim 1, wherein
the cabinet further comprises:

a panel through hole formed through the mount-
ing panel in a penetrating manner,

the laundry treatment apparatus further com-
prising:

an encoder comprising:

a fixed part fixed to the first circuit board;
a rotary part rotatably coupled to the fixed
part; and

a signal generator configured to generate
an electrical signal when the rotary part ro-
tates;
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an actuator comprising:

a shaft inserted into the panel through
hole and coupled to the rotary part;

a shaftthrough hole formed through the
shaftin a penetrating mannertoreceive
the rotary part inserted thereinto;

a handle fixed to the shaft so as to be
positioned on an outside of the cabinet
and configured to receive an input of
force necessary for rotation of the shaft;
an accommodation space provided in-
side the handle and communicating
with the shaft through hole; and

a handle through hole formed through
one surface of the handle to allow the
accommodation space to communi-
cate with an outside therethrough; and
a display part comprising:

a fastening body inserted into the
shaft through hole and fixed to the
fixed part;

an accommodation body fixed to
the fastening body and disposed
inside the accommodation space;
and

a display fixed to the accommoda-
tion body to face the handle
through hole and configured to dis-
play information.

16. Thelaundry treatment apparatus of claim 15, where-

in the display is configured to display preset infor-
mation according to the electrical signal generated
by the signal generator.
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